Improving the heterologous expression of human β-defensin 2 (HBD2) using an experimental design.
At present, expressing antimicrobial peptides in bacterial models is considered a routine lab bench work. However, low expression yields of these types of proteins are usually obtained. In this work, the antimicrobial peptide human β-defensin 2 (HBD2) was obtained in low expression yields in Escherichia coli BL21(DE3). To improve the expression yields of HBD2, some variables such as cell density, temperature, and length of induction, as well as the inducer concentration, were investigated using a 24-factorial design of experiments (DoE). This approach allowed us to identify the identification of critical variables (main effects and interactions among factors) affecting bacterial HBD2 expression. After the evaluation of 19 different combination, the best condition to express HBD2 had a pre-induction temperature of 37 °C, a cell density of 1.0 U (600 nm), an induction temperature of 20 °C and a 0.1 mM of gene expression inducer (IPTG) over four hours. Under such conditions, the expression yield of the HBD2 peptide was one order of magnitude higher than the peptide expression performed initially.